Genipin up-regulates heme oxygenase-1 via PI3-kinase-JNK1/2-Nrf2 signaling pathway to enhance the anti-inflammatory capacity in RAW264.7 macrophages.
Genipin, an aglycon of geniposide, has been reported to exhibit diverse pharmacological functions such as antitumor and anti-inflammatory effects. This study aimed to elucidate the anti-inflammatory mechanism of genipin, focusing particularly on the role of heme oxygenase-1 (HO-1), a potent anti-inflammatory enzyme. In RAW264.7 cells, genipin increased HO-1 expression and its enzyme activity via a NF-E2-related factor 2 (Nrf2)-antioxidant response element (ARE) pathway. These effects were significantly inhibited by exposure to the phosphatidylinositol 3-kinase (PI 3-kinase) inhibitor, LY294002, or by expression of a dominant negative mutant of PI 3-kinase. Additional experiments showed that the activation of c-Jun NH(2)-terminal kinase 1/2 (JNK1/2) is required for genipin-induced phosphorylation and nuclear translocation of Nrf2 and antioxidant response element (ARE)-driven induction of HO-1, and acts as a downstream effector of PI 3-kinase. Furthermore, functional significance of HO-1 induction was revealed by genipin-mediated inhibition of lipopolysaccharide-stimulated inducible nitric oxide synthase expression or cyclooxygenase-2 promoter activity, the response was reversed by the blocking of HO-1 protein synthesis or HO-1 enzyme activity. Therefore, identification of PI 3-kinase-JNK1/2-Nrf2-linked signaling cascade in genipin-mediated HO-1 expression defines the signaling event that could participate in genipin-mediated anti-inflammatory response.